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(54) INSULATED-GATE TYPE SEMICONDUCTOR 
DEVICE AND MANUFACTURE THEREOF 

(57) Abstract: 

PURPOSE: To make it possible to achieve 
miniaturization with electric connection being kept 
between the first main electrode and the third 
semiconductor layer by exposing the third semiconductor 
layer in the second region, which is specified at a part of 
a region that is substantially held with the stripe-shaped 
third region. 

CONSTITUTION: In UMOS-IGBT 110, an N + emitter 
layer 206 us exposed in the ladder shape on the upper 
main surface of a semiconductor substrate 200 held with 
a groove 207. Therefore, even if the position of a 
stripe-shaped region Ra, which is the contact surface of 
an emitter substrate 212 and the upper main surface of 
the semiconductor substrate 200, is deviated, the electric 
contact between the N + emitter layer 206 and the emitter 
electrode 212 is ensured. Furthermore, even at the 
rectangular exposed surface of a P-base layer 205 
surrounded with the exposed surface of the 
ladder-shaped N emitter layer 206, the electric contact 
with the emitter electrode 212 is ensured by the same 
way. Since redundant design is not required in this way, 
there is the advantage of easy miniaturization of a unit 
cell. 
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P^-^S 5 fcN-^$fti4 0WSit^o 

*^ KV-f 3 V-^ISl 2^t±SJK^ ? 

»itSo 1"4fc*>* UMOS 4 0^Sil1-So 

*>SfiuRoNi:nftfit*o UMO S 4 0 Ogill$<0«^ 
«:i£^c1-S7t^lC. ^- VjgtrLRoNt4-C§S/itt®v^ t 

[0 0 0 8] o^tr. fKEEVcs*-*?n**VMi-T 

*7-f.s) ^•v*;^^8tc^&Kfe^^^;K4 
fB«L^ ^^*>vffl*8»4**opfio#«»S;^ffl» 

1"So -f-Ott*. P^-^»5i:N-4 i *#«4 0HItt 

^Bf^ttS^T, ±1ggK(47jSfL?5:< *rSo 1"ft*>%^ U 

mos 4 ow^aiakft&o 

[0 0 0 9] <*20t£#fl>ori:, t^-^ft* 
««^«**1-o 042 t4, USP499487 1^ 
«»cBil***tS H^>f-y- h**1-A I GBT (£IT 



(7) 



&m^7-2 3 5 6 7 ? 



-?£>& 0 <roEI4 2 mi, 31@<o^— y h 4r;v#»**i 
TV^o -<7)UM0S- I GBT8 &2&KOP 
M>P*6^?:'&trP+ 3l^*B6 2 SrflMtr***** 

6 3^i££*L"C£»K jgK, C^>N + a'7 7 716 3 
co±tc. S««ONH3p«*«r^«N - 6 4 

«^^itv^ 0 ifc, <!ON- ¥-^Wf 6 4 (7)±^ 

t±PS2^*6%*iS:iki-*ifc*-J: 9 P^-*Ji 6 5 36* 
T&tiLZfiX&y), P^-^16 5 0±iffli:tt, 

r&*>*>> N+ ?*«6 6 fc P^-*JB6 5li¥* 

[0 0 10] £0¥*#3£#6 0O_h±ffi£*i. ^67 

**IoJ^E59Lrv^-6 0 *6 7I±, UM0S4 0OI7 
£ H»K. 6 0 0±±ffi** <bN + y 9M 

6 6 *3J:tfP^-*«6 StMU N-*i#i6 4 
KitiLtV^o *6 7 0rt«TBfcMt; **-H6l*BI 

+ a. 5 v 6 6 fcN- 6 4 i:t:Klix/:P^ 

-^i6 5 0W^ f-**/U«*6 8 i: L"C*IBr 

[0 0 1 1] 4^t*&#6 OOTil, i-ftfc^P ♦ 3 
U^*JB 6 2«T±Ii:ii3l/^>*|7 3 4*»j3ES*l 
tv^ 0 ¥$#£#6 0<0_t±®0 N + J. 

S y *® 6 ZUfrb* P^-^15«ffit 

x^^Sffi7 2«?n.tv^ 0 

[0012] £OUMOS-I GBT8 0 fcttJBr^K 

sr. ^««»«r»ttr*wt»ci-pT, 

3 i^S y-?»S7 2 bOWl\Z!E}Sft\Zu\s9 9 

mJEVcE^epSnr^o y-HS70ix 

GE(th)^sx.^>r- ^jEV(£*aisnr* (rft*>%, 

tN-*ifti6 4 (N>^7 7 7i6 3m) iiO 

- 6 4 oKtt#;MB»wftTr*o-C. a 9 

t*7 3*6i$ y?W7 2 ^fc 

*o Cl<0£§<0, ^U^^^S73tx^7^1g72 



*>HI«&£r*WEMt. ^>mBEVcE(sat) fcnflttL 
4 0 *>«ffiVcE<sat) iffigtKlfegLjfcfcO**. mTiE 
^*V«StR<»rC*£o UMOS-IGBT80^)iI 

^|:lGBTIi, P + n \s99m6 2 ^*><0*-;KO& 

[0 0 13] o^K, hWEVGE*-lfn*£v*tt^ 

^^*^««8l±**^PfflO*TO*^4K«r*o * 

^ y9W&7 2frh<n'$fr<D&\iP]Li *><0 
-e. P+ n u^jf 6 2^<9*~;i/0&A&#itr 

6 3) IciBior^fcl^i:*-/!/^ ^jiwai/^ 
^M:S7 3*3 Jt^x^ -;^«S7 2 ^b 

sfcitsivMcwtt^rao ioii, mToi&'jrx*) i> 

;v^S£J ttfcfeto UMOS-IGBTtlt UMO 
Sfc»4»K y 9W&1 2*fe^)*-^C5ffiA4*S 

[0 0 14] 

[«WjWBftLJ:d fcr*HHM UMOSi 
4VM4UM0S- I GBT-Ctt. *>mEVcE(sat) £ 
fi*t5fcfti:ii, y Y-kfr^WkA^hZ- r& 

4o L*L4i«&; * 1 W\ y-^fgl 2 

£isr+ j. ^ *7^@6 fcoin©«^Wfttt*fl||tfc*Rr 
Z>tzth\-\±, N * ^ < y 9 m e <Dmk<om&^. 

N+ xj y 9m 6 OrtfOSB^Sra^ <t 9 tcfSSi: < ^fi 

3Cfttt»«:»r**&'C*4 0 
[0 0 15] — »2 0«*«-Cli, X h^^^tfeO 
N+Xv;^|66t^ h^-f T'tfcCDr- hS®7 0 k 

2 i: 6 0 0±±ffi i: <7)«ttl^fii^f tLX 

v»t<>. N+xv^iee^i.w^-^iestx 
9m 6 6* ? r- Mg7 o tisxrao'c. n + ^v 

h«ffi7 0 KJtlPlLfcv^o r^t>*>, y-h^@7 



(8) 



ifSgS 3 ? 7-235^672* 



t\ ■f-**;!'®*^ 8 ofi#fi< ^otv^o £OC:k 

[0 0 16] 4fc. *1, #2 0«*«OV*-j*iifciiv* 
k. aSH*v*EV(s<sat) li±#t&i:v^BH ( ft# 

fgl 2 (x^7^S7 2) i:0^>^^Ml (g 

*li5j->*EVcBCsat) (^>Si/tRoN) OiisfcSrfcrt: 

[0 0 17] ttz, MftCff^t, (P 

koMOn V*^ hW«<>S'hi:ft&o £Odfcl4. U 
MOS-IGBT. UMO S OV^-ftUCiSV^T *> . #^ 

UMO S- I GBT 8 0 UWU N+x5y^i66, P 

6 5, a tint- **fl*6 4t\zt^x^ # 

(4. .UMOS-IGBT80 i:ffftt h 9 

y**i*hy tf^ft&o ^Og*. UMO S- I GBT 
8 0I4*>I4^ ^~ b«®7 0 \zmwtZ>Y- h«JEV 

So Z<Dtz*b. §4h7^y^^^I?«iUMO 
S-rGBT8 0*a*:I5»LftSo £14 I G 

[0 0 18] ??>t*> UMOSlCO^TtWtiio 
IS 4 0 \znHr t n UMO S 4 0 K14. N + 

VGE*:iot±tKS:«»t&ii:# , C*ft<fti. - 

£5£JS&c:£<b L*6£o k I4UMO S— «K*ai" 



*2> o 

[0019] P-^-XJB 6 5 fcxs y *W«7 2 fcOBB 
MfiSti^S-t^O-C. P-^-*Ji6 SOttti 1 
S4h7>y^^«l^<^^o i" UMO 

s-igbt, uMosm a«K«#wt*ii»* 
t if fia-r set i * ) ^©r-r zt^v 

Z> Q 

[0 0 2 0] *2Oi£*W|-C*£UM0S- I GBT 8 

»*N+ y ^JB6 6 kOS5»B«0*-frSr. 4 0% 

»TK}qix.TV*£o LfrHr^^Oittt, UMOS 
- I GBT 8 0"C(4N + «xs v 6 6^- MS7 

6 8^fiT*ft% -t-Ote*. ^ >BBEV CE(sat) Oil 

1^*WE7 3 ^)iteiaoN+ x5y«66kP 

6 5 k^B-COE»*»»Ei-*«»t"Cli. 
miVcE(sat) ^16«i:aE«»*Olal±i:«rMj£»^ 
* Z k \±%m T- £ ft v* c 
[0 0 2 1 ] ttz, UMOS - IGBT80Sr«i:L 

^^WfiKov^T^fiKftpffifc^ k. *rT*l 
2 A/cm2 T**i:v^-9ie***f»f>ftSo 

(4. 3 1/ ^ ^ II 7 3 OgSili^^ A* ^> N + x ^ 
^|66k OSMWKOite* 4 0 %JaTfcWxT *> 
ft*. &&h7>z?7>9<D&mizt&ffltii1S5±.ir2>\z 

[0 0 2 2] H4 3 tCUMO S- I GBT 8 OOfMSl 

UMO S-IGBT80 0±±H> i" ft 
6 0O±±ffi«^tv^ o El 4 3 tc^-T J: ^ ir > ^ 
X7h- Hr^BWc e 1 . Y~ \ OOF^PS^ftt? 
*> h UV^WHSWt. N+x57^1660^h7>f/ 

ti^ttS^*r>5>o ^ N^x>7^166 tP^- 

^® 6 5 t^#ItS6 7 fcO£«JtOjft*>*"C. P 

^-x® 6 5 <DmmmfrhWti>&^\*ix<D®.mk lx 

14. N+ i3 ?*JI6 6 0ffiTOP^-*W6 5Ki3*t 

*«*matt«ra3ei--6-35Hkft*o umos-ig 

BT 8 0"C(4. f^gSfLma x(4, ^ K9-f ^«Wn 

[0 0 2 3] «*E*Lma x*SB£i-*e»*= 

»^fcP^--X»6 SOtt^iKgiRp n«r3e*1"*o - 



1 



(9) 



4#BW7-2 3 5 6 7 2 



ftp (L, D, W) *«*mD. «#flJW (BU 
3) K«fi-LfctO*, SfcKft'S^WL (04 3) K 

Ftopn = 5 til- (I <1 D < J 

[0025] «#ra]Wu»ofc#te«£fc$o*iR*ift 

iJil«fcffi«*. *n-F*tRpn, p (L, D) -C|». 

[0 0 2 6] 
[ft2] 

[0 0 2 71 JSC, Jtafitp (L, D) O&£D;*j|fi]<0 

&3TN3-x.<btt£o 
[0 0 2 8] 
[ft 3] 

Rp D =i dL ■ p pn 

[0 0 2 9] Lfc^t, m§U&i»tR p a ti. ft 4 

[0 0 3 0] 
[ft4] 

Rpn = Lnax * p pD 

[003 1] N+i;??S6 eOjtTOP^-^Ji 6 
5 K*»t J P»> P^-*16 5i:N 

+ jus 7^)16 6 fco?S%-SB»-» itt&$Lp pnv 
*ffiS£Lma x-C&£&^JE££C* 0 - 

[0 0 3 2] 
lft5] 



Vpn> Jp • p • Liai 



S1"*o WtfiStRo p nil, SclT^-^e, 

ft<S>e 

[0 0 2 4] 
[ft • 1 1 

[0 0 3 3] Jfc«8t p pnl±, h ^^ffi V GE(th) SrM 

ZtiX^Zo Y- hK^£VGE(th)li, M1V-5V 
<OffiHlwIS:5e$n^O-C, P 6 5 IciJlt-S^** 
®ifeS(±> "«t*» 1X10W.-1X10 17 c m-3-e*io 
.££>iftKi£B"Cli. JtSft p P nl± 5 Oncm-O. 5fi 

[0 0 3 4] Y- hWtSVGE(th> 

[0035]. 
[ft 6] 

p ^2 5 kQ/im = 2. 5Qcm 

[0 0 3 6] UMOS-IGBT8 0 TM±, 1^^^ 

pott***, » 7 -c-S-xfe ft* 

[0 0 3 7] 
[ft7] 

Wn 



pn 

J P < 



0. 6V 



Wn + Wp 



= 0. 40 



[0 0 3 8] <ft*ttt"C*iSfc*i:L-C, ^h9^^W 
n |;l 2 /» m, * V 7^ yipSWp 1:18pm, S U, 
hUVf-MHSWt IC3 pmSr-f-n-PtL^-x., fc!>l« - "f 
> . stfxVv^ *Vp n Kft^fcJ 0. 6 Vt-S-x.* 

[0 0 3 9] 
[ft8] 

2 



= 12 A/cm' 



2 5 kQ/imX 6 
[0 0 4 0] io«**flEj p-c^-^^n^saE**-^- 

SO Off* P^-*S 6 5 *8E*t4*-A'*8lt* , i&* 



[0 0 4 1] 
[ft9] 




(10) 



3 5 6 7 2 



J =1 2 A/ c m'x 



= 1 2 A/ cm'x 



WnXWp 



(Wo + Wp) xWeel 



12X3 



3 0X4 



1 



= 12 A/ c m 2 
[0 0 4 2] -T UMOS - I GBT8 0"C»** 

£ £l±> *>1**»£ 1 2 A/c m2 ffeSo ^m^ffl I G 
BTOj£*5«*«*- 5 0-2 0 OA/cm 2 Tfc&O 
t\ £OUMO S- I GBT 8 0t±*-O3SOflSJ£-C 

[0 0 4 3] UMOS- I GBT8 0"Cti, 

OdfcJi, UMOS 4 OKiiVvr'braflfcTfeio BI4 4 
£OMB©*?*3*"*"o -OH4 4l±, UMOS 4 
0 OjEBWffiHT* 9 > Cl<£>»r®*SEM (fcalESW?- 

So UMO S- I GBT 8 0 COV»T 4 |W|«tOXIffi***S 
»**t*. H4 4CStiie, * 7 n±fc* 
«m6flc2 0O»*CWBl 5 jWR* 

±ffiK4 5* fc«»Lrt:lHC»o-C«&£LTV»4. 

ftffil 5t±**flt*flt2 0O<l 1 1 >ICiBc 
L *:*><D ft* o * 7 Ol£38tf»fc «± 

&R6j&*S&£ L T v> v» © ti\ w <OJl£g6**ii:Kfi*) A* * S 

[0 0 4 4] £OfcBl5l±, UMOSTIi«ffl±OM 

S«r£jSL&v->;&* % UMOS — I GBTtli> *>"g,EE 
Vo<«t>.«>-t**<t> XB1 5#N 

. *tg#.® 6 4 K'nai-4 1 . N - 6 4 

fi 0 UMOS- I GBTt-li/^*-? • /UK— 1 ? 

g#JI 6 4 OSfe-fk^JtSi" •& t , * >WBEV CE(sat) a* 

±#1-4. i-ft*>%« t^UMOS-I GBT-CI4, 
?#6 7 lCjgB1~4$cBK.fc-s>"C<>* : ''3LS£ v ° 

[0 0 4 5] 4fc,'«*I«)UMOS, UMOS-IG 

jjt, i£gflcg.ffc 6 0 <0±±B K LI±*L IffS'fi £ ft* • 
4 5«i, UMOS- I GBT8 0 £S»t4£©-te:'* 
i£«Di£&£7Fl-¥®0-C*4o H4 5i:i±» 
S7 2 iiiUUMO S- I GBT 8 0 <D±3eM. 1" 
ttt>%itmit£#6 0O±±l!Wt*M'"CV'4. 0 4 5 
ir^-f J: ? *a*fls*#'6 0 <D±±® fcli, a-- v b 



/<y K7 9 H i tf* > 7 8 ^ffMSft^v^o * 

4 0 Z.<T>iz*b. J.- 7 h • -fe;K7)$fc$MfcSritiS>4£, * 
> 7. IS® 7 8 -C&Hi L*# * «-9-**3Br> 1 4 4 * > 

[0 0 4 6] Sfc, UMOS40, UMOS-IGBT 

VCE(sat) <0&i«lCt±+«-^»4^*ft4 V " tV>: '^ a 

[0.0 4 7] UMOS4 0TMi, ?g 7 ^te^ttl- 

*-ofc. 4fc, UMOS- I GBT 8 OOi^C SI 7 
?^^«5ii»«tifKJ9V»Ttt, T* TTJ *4V»tt 

ooa^a^Hifc*** i"^* > ^>- €£*<oumo 

S, UMOS-IGBTTIi, 0,'70O 

[0 0 4 8] £li<0±Ti:v ffiSSOUMOS, UMOS 
-IGBTTB, t'/lE Ofi^Srffl.*^ 

4 v»d MBA** * ofc.HC^^* fl/0«Hi 
[0 0 4 9] iOftWli. ±E©J:$fcM«Jft*»*rt" 

t «rgfi«)i:i-4o 
[0 0 5 0] 



% 



(11) 



ftfflW- 7-235672 



2 2 ^K^2 4-«#®<0±® 

ltE±±B*» & ttE* l K * "Cai" * 

x^u®ja*ttfiJ>r, i5K^2 4 i -^stfrfa^3#- 

hi*feiitsi£»A,t i > y-hma^a* 
*&E±±iiK«*?tt»=*Hii"*itE*2 

i*» B^^itrE*K»4 fLfcWrE-tiffiro+KttEfcfc 

E±±iBi:*A»C»tt**LTisO, «rE»3**-(MI 
l±, B*^*rE*K***LfctBEJi±iHO«flw«3eSii 

■**2lIi*i:J!S3lJ«i:fc*HiU Ste^3H«l±> R 
•frd«E»ort«»rBSSi-*i: k <>CS»8H=»-3T«f 

i±, B-ft"5tlrE*3«i«K***iifc1iH*o-»»ca*ltt 

[0 0 5 1] £©5&93 St#Jg 2 tcEKWffi^r 

f&IESS 2 fti***, tiTEft 3 ««OM C JHttfefc $ 

[0 0 5 2] £©§£93 HS#£ 3 KE1K©*ft»*' 

- h a^«iMcittt. » i i t , 

1 *aMMo±K«Ji S*ifcli2 2 
iNIWf SMK*2**fl*©±ffifc»RttK»JSfc* 

«rE**#atfls»:i4, waiiBci&or* 

ffi34»fel}E»l#»<MK*-ear*i^ K?B*Sitr 
SO, f&E#^*»*Mfc1irE*3¥*fls*li, 
*E*Kl*4 *LfcwE±±HK»RttK*lH LT* •) , 

EJi±lIKa«tt»:»ffl^-4«rE* 2 J: If* 3 

S*ifc*l±Mt, ttE**flc»ffOT±IIK**t» 
K»BES*tfc*2±«fifc, S-HKfit*.**&£y- 
*aWM*«K*v»T, «E»li»fii:«rE*2*J:« p 

[0 0 5 3] £©§691 4 HE*©**** 



x xrmfzm i ±n.m.tmzm 3 fcomosMB 

3 m OSaffl-C * Z> Z t * & & t "t * o 
[0 0 5 4] £ ©§191 K 5 trE«Offi«r 

- h S^-g&SSfili, ^ 1 *TOgs£©Jft 1 t > 
SSt£ 1 **fls»©±K»R S*tfc* 2 **»*©* 2 

a»»2*3HWIO±ffiua*?ttt=3BflE* 

WE^MHMHfcKtt* «rE±±fflKf&oT* 

ffiri* <b ttER 1 k * fill- « i 7 * *lt 

U»K tfrE»2**fl*fctfrE»3*3KWiii\ 

E±±ffi t jt*?tt»=*ffl-#-4 WE» 2 is J: Xf% 3 **flt 

«rE**#afc#OT±BK*^tt 
**#««K*v»-c, «TE» 3 t ItE* 2 ^* 
■C, KS2*3HMiOlBEJt±lB^O»HJW*'?»*kta''» 
tf f , WHt 2 t TuTEg 3 *^E^S i O^^SB iz 

vsfcitEJit 2 imst ©H^fii([aiio3fe*«ku« 

-(MlOtTO«rEIII2**flsll**ii***0**J P 

m#-m<Oitt&ft p pn W-f Lt, Vpn>JprX Pp x 

[0 0 5 5] r<0^i:*'^5R*i-6 KE«<0i¥&ii*r 

- > a^at#ttS(i. * i i t - 
spm&mn a«t*2*»flsJio±iBca*5ttu»js* 

m fetirEifs i * -cm-r i-^s; « 

isO, «E*2**#«k«rE*3#»<Mli±» R-S-^ 
tlE*K*4 *LfctlfEJ:±BKa*?ttH»B LT ^ •? > 

E±^ffi K**?tt lc»ffli-41[E^2i5J:U r lg3 

1 ±«St , *E#*MMt#OT±«CW*t» 

K«as*tfc»2±«at, *H^fii^&i^y- i^s 



(12) 



&1SW7-2 3 5 6 7 2 



«tE« 2 ^g^n t taum 3 *mhmi t <om&i& k. 

mig<n\£)v Y • 4 > • v v -v ^ V p n •> flftE* l ± 
WEk *TE* 2 3=^® k «>W fc3R*il©£*** fc* 

k %(D^m.<r>-kh * kj£***k«>Jfc* 

*#iOJkSaPi»K**LT,-Vpii>nXl p rXp 
[0 0 5 6] i OJSW 7 KE«Olfi»*' 

_ ^af^gtii, i mnr^<om i 

*LfcJpl*«»*W*3**tt*k, 

*rE-t±lilKi&oTSE 

ttE*K** *ifct»E.tilB»=SHRft K * tIi 15 - 

E±±WK:awtt c«mi-**Eiii 2 * * ir» 3 

SitfctHl±*Ki:, *rE¥****»T±lHCW*ttt 
#i»«6«Cfiv»T, »E» 1 ±«Si:tmE» 2 

^ 3 k tnrEUt 2 ***MI fc k «E» k 

osaB-ho-nasttftj*©*^ » 2 o»e±± 

3*L*«*KttLma HrE*2**»Si-k1trE» 

3i£&$Jg kOg-g-gBKH^^ 1 ' * ^ v ' XT's*' 

/ctiC, t»E»3*»<M»«>*TOtirE»2**fl« 

j p r, ttEtfJEB^aEffikjetesaE 

k©Jt*m, *itntE»3**flWo*T»-*»tft«r 

E*2*#<MIOJt^t*po»-*fL-C, Vpn>nXj 
p rXppnXLma x -C-S-x. <b*-& * ? ftE&3¥ 

[0 0 5 7] i 0»«C*4 , *1*318 CEBOWW' 

- h SiHMtlfE All. *• 1 1 fc » 



*E*3MMfc#K«** tttEJb±lBK}&oT* 
KftK* -/tfKKFJS ftfc«»<0***. tfrE-t± 
ifi* fctifE» l * "Cili-* * 9 WBS $ *it 

S$/ttrE* 2 **fl*k1REin 
*E»»:*4 *tfc1WE.L±IH LT£ ij , 

jNESKi** SttfcortA**^ J: 

E±3=® i-stai- 4 IJE* 2 £ J: If* 3 

S*tfc»l±«*k, «rE*»flt*#«>T±lB»c*«tt 
C««S*ifc*2±*«k, *3E»=«x.*Wt*'-l , fi 
**fM6«»=Jsv»"C, «FE J i t *#*fl i: ^Jt±lH»*< 1 0 

0 >s B B a Mi-r&-5^^ •» > «rEJi±ia^*tt*«rE*«> 

J: •) t , HE* 1 t«E» 2 iMKW k 

[0 0 5 8] iO«W»:*'*»*lt*a9KE«tO«t*' 

[0 0 5 9] - <^^^ lcj&»a»4BS#:g 1 0 UE*0#M» 

yasftfc«ty- hffl**fl«ii»=*v»T» *rE^«^ 

£{t©ioo±ffiK*^it*±m«k*1.««>**k* 

1 ^gE^itf v»« w k *1#aki-*o 
[0 0 6 0] iO»93C***il*Sl 1 CBtOJW 

Ct»Ett«tOE«lo45- 1 5We»**L"CV»4i k Sr#® k 
[0 0 6 1] iO*Wi:^*B*®l 2KE«o»w 



* 



(13) 



teBW 7-235672 



®B<0£K* o"C5!Si-* J: -? uffirffiESiJ&'S&S 
[0 0 6 2] £<0$S93K*^4iS*Sl 3HS2«tO«» 

£R**fc*i-«1fflEhU>f-- y- MiSt**?- 

U>f • y- h t l±££L&v»J: ? CJ&J£$iiTv»ft£. 
[0 0 6 3] iO*^H^*»-&'Si*^ 1 4 CEfcOlfiitS 

y- ns^^fiosia^rffiji, n^f- • y- h£ 

t £ffi5£-f 4 tH KSSLt±lfK«iH1-«* 1 SIS 
SOf 1 ft ft X8 

(b) «TE¥W*^©±±1HC* 2 

#eo±ffisc^n^-t-sxmt, (c) tireJMMMMfr 

«!>±±B:WHMKi::«Hii-ft J: 9 KS«E±BI*raW?ttfc 
a^^lT^i'=Sr^fiS;1--&Xgi:. (d) HtfE*!^** 
fciiiStti LT*E*#fWWfr©Jt±lBK* 1 

K»?-tte«Hl1-*»l 3 *»fls««r» Iff 

cut 2 *&ftm<D±ffi%t,friz&$iifyK : j&f8.-r 4xat , 

(e) TlirE*l-7**£lfc*1-4Xai:> (f) IffiEXg 
'(e) OfftC, tWHE»3**#»OlWS»?-*0«mHK 

SUi®0|S*ia]SSSl50p3fi!IKSaDl-a*2 v^^SrltTE 
*a»#a«(tfl!)±±lHOJit=»Jfti-*Ifii:» (g)TftEf& 

*OMPtt©ETfc*E*l¥»fl*fcii1"4* »-7>r 
;rtR©**?£j«-*'*iai» (h) HffE£2T.*?£l&* 
tilgi, (i) *lEXa(h) «TESI<0rtSi5 

j; irfrE^^s^iiMt ^ 1 tmma&iSL 

1-ftXBfc, (j) tJEIIIH6IMlK«*>iifcttE*Ky 
- ME*r«tt1-4XB£, (k) MES& 1 *£*£8£& -t tF 
TBEr- hm«©±K*2«IMI*JBJSi-ftiai:, 
(1) R-g-5WEX b^^JROfcCfciitfcflE*** 
g#<0±£ffii::, 3KS*felE*iftfcfcfcC£Rilt£& 

o t ft kw* c §a □ -t -& * 3 -7 9 i i&fSL-r 4 ig 



k, (m) 1JE*3^r***«K#J:LT. ttEft2ttlt 
*R**#?ttKlft*i-ftiai:» (n) IfEf3-7^^i 

jssitiiit, (o) iisisw ©»t, ME&2& 

5r^fi£1-4Xgt, (p) *TE-!M««#OT±lEK»2 
[0 0 6 4] :©^t:i»*4B*Sl 5UE«<&*S*i 

*-*-4«»«>«ity- ha****?-* 1 *— 

##Sl^S!^t**ftt*or, (a) liltTil 
t kit KS»±±HK»Wi-4» 1 *«3B 

(b) «rE#*flc*fltO±±BK*2i»«®A05P*l 
^=£r*A"f 4£ b TtffE-^ttg-ftwii® K 

Sffl-f ft* 2 2 l»E*l#* 

?MiO±H«fl-CSJ«-rftiai:, (c) «TE**#*# 
©±±®*S*?8»K£-5 3S 1 4 Xg£, 

(d) ItrE* 1 * ^iSIs^ t LTiffE^SHfcSflWi 
±®»z* 1 - t K 

» 3 «rE*2*i»iMO±ffi«fl-KaRflSl 

Kj&jai-fti8k, (e) WEfni^^^*»*i"*xa 

(f) WEXS(e) olfeK, * h?*7*KcHci-i-« 

* 2 v** *WE J l t *#SflE©.L±flH«>-tfcJ£Ai" 4X 

gfc. (g) IffE* 2"7^^ SrSHg-ffct LT, HffEWffc 

*#<o_h±® t)i7f> y 5rS^ft icjfe-r i t iz x o 

T, ltE*2-v^^OgSPSBOit:T^|ffE*l 2 i i *'»® 
Kiti-ft^ h5-f "^RO*t»JSi-«iat» 00 WE 
i2vA^^^t4ISt> (i) WEXa(h) o& 

ic N urEWortBfiitrwE^aMMtfltoJiiiift *a 

T^li^KSr^fi£-rftXak. (j) »E*1«IMIK 
Kfcii/i:tlfE*»cy-f*««r«Ri-*Xa2:, (k) tff 

E* 1 iffe^^iJ «t IflJEy- MtOlK* 2 if&^KS: 
^f^Ilt, (1) liffE* h9W ^*«>*K« 

S *tfclfE**#»»©-h*lBH, fcltftft k 

t <> & KM »i ?& o T K »= ■ □ i" 4 • 3 "7 * 
4Xat* (m) flirESS 3 "7 ^. ^ Sr ig^ff i: L 
T, l>E*2»ltR»:i9'f->y*:aKWKlti-Ci:»- 

a«*2«6»ii*aHR«n:i»*i-ftiai:» oo 

lffE^3'7^^ ! &^*i-4Xat, (o) IffEXa(n) O 
itEIS2«mi*SeK#fcL , C, S&fc-g-trTC^ 
SrlffE i l i -ji*S'*^±=fe®^S^fltll-j&Xi-4i t l-i 

,t, ^^vU-t-f K**-rft*Wi*» sue**** 

flto±*ffi»^caH?wn»JKi"ftxai:» (p) 

|^%^fi!£i-4Xai:> (q) «TE**#*#OT±lBK 
»2it#t»*t4Ifii, «rffix.4„ 
[0 0 6 5] iO^CW^^Sl 6 CffiRWffiS 



(14) 



ftffi¥-7-2 3 5 6 7 2 



m-fz®.&<otmr- 

t S:&5e1-* kit KSIlE±±liH:«tt-f *» 1 
* 1 * « * 4 S*tt*I8 

t, (b) ttE**#**«Di±iBU* 2 
fctt+4* 2 2 

WfWJtSa^K^&I^XSfc. (c) HIE***** 

(d) Ate* 1 ^ ^ LTtW1B**ff*#0± 
£B5 g 1 * SKtt I' * A-t Site 

KUErf4X8fc> (e) utiESiUv^Sri&s-f 4X8 

(f) «rEia(e) ^ h9>f y«KHPi-* 

m 2 t^. * *ttc**ff*#^-t*i Bro - tc **"*"* :i: 

gfc, (g) bSE^ 2 -v 1tTE¥3Mfc 

flJE* 2 ^*?«MD^i£TKffrE£l 
fc»1-4* h9-f 7M*©3l«r^J£;1"4Xgi:, (h) «TE 

$&2^***ifc*i-4X8fc, (i) «rEia(h) o* 

ic, HJEifcortSfc i owe*****© Jt±ii * * s 

5 ill 4 18 fc* 0) WE*1«WRC 

**>*ifcitrE**«*4 fc <> i 

cWK*-4iafc, (0 j*** I P*srt'fc*rE# , J3' , J 

3V* <0±® CBf Jfe©' 4*3"<r***?B 
jfc-f&Igi:. (m) «E*3^?ijHI#J:U v * 

E#V -> 'J 3 vS KS^toC-* ^ > ^SrJSi"- ^ K * 

y- t*Ek u-cwtti-sirESKaKSftfe** 

(n) mE^3-7^^«r^*1"4ISt. (o) «EI8 

(n) tJEwiwtRfi-twwEr-hms^ 

K*2lMMt*#*1-4I8i:» (P) K^lftE* W 

□ 1*4*4 v*?*J£j£-*-4X8fc, (q) WE* 4"** 

LT, f&E* 2 ? 

SK*2«MI*att»fcl&*"*" 
4Igi, (r)-WE*4T^^***i-*I8i:» (s) 
t»EX8(r) OfltC 1trE*2«MI*J:0 r *«>*** 

n^sc^fca-? * 5 k* i 4 i8fc* 

(t) *B**#*fltOT±BC»2**ff*35ft"t"*^ 



[0 0 6 6] 7 CEtOWi 

#c*Kttc^i-9'f ^*KE?a«*Lfe«»y- na* 

£ ?r^i-4 tkb KSBE±±lB»w*aii-*» 1 

(b) |«E**flt*flsW±±lHK*2*«»*0^ : *t 

*ffl1-4* 2**38*©* 2 WEWl^* 
#J§0±a»fl"C»«+4Xai:» (c) HE**<Mfc* 

(d) iWE* 1 * LTHE^MMMfcfl^-t 

£tec* i **»*©*«***#?»»-**"*" 4 £ fc lc 

* 3 ****** «re»2**#««)±iifflfl-Ka^w 

cjgiittiiei, (e) *rE*i^* 4 18 
t\ (f) twrEie(e) <otk^. *Y-u7rt^mn-rz 

■C. «rE»2T^^OBBP»^atTKWE*l**fl* 

1-7^ ■7'#<0?$l£?I2fi&;1"4Xtli:. (h) tttE 

^ili^tK*©fi5ti-4Xgt. (j).«E*l«titK 
«*>*LfcltTE»*tt*4 i: *> l-^®* 1 «*RU«*> 

X^«rBfi£-r4XSi:, (l)ltEIS3^^^«:^lS«*i: 
itictij. y-h««fcLr«IBt4ttE*Cil»* 

Igt, ( m ) t»E*3^^^«:Bt*i"4I8i:, (n> W 
EXg(m) <r>&^ I5E^ 1 «ltK« * tffflEr- h « 
ffiO±tc«2i^iM?:?Bfi£-r4XSi:. (o) B^HiTE 

^kl-KP^ 4^4v^^=Sr?&fi£-t4Xm.i:x (p) UE 

ytwwKiwtkci^ a*«2ie»»*»itt 

Ul^*1-4Xet. (q) fS$4-7^^SriitSlS 
(r) ItTEXS(q) OlftK. IWE» 2 i O'* 

O It* S *Lfc«» * S 3 * ^ lc * 1 **# * 3B * i " * X 
8k, (s) HfE**#3t»«>T±lBt*-2 

•t£X8fc, 5riSx.4o 
[0 0 6 7] 
[f^ffl] 



(15) 



ft 



SF7 — 2 3 5 6 7 2 



*», J(nffi**»£T4v**^fe*W*»** t **l**'- 
»o T «fKi" * - 1 ft < $ n& * 3 Hit \zua-* 4 

i£jg#JI<0^:frt?£4^A'*WVfp£;S t , 
ft4i fcft <5fcj£$it4o 
[0 0 6 8] <**«2 CE*0*B«>fMl>£«>$WI 

$ft.fc*WRt::»j£**«.4. -fftfc*>* *2«WH±B-& 

.©**tttS&aa*fME3*t4o 
10 0 6 9] <fS*«3 CE«OftSOft«>wO*« 

<o^a-ci±, * i ±mn t m 2 is i v m 3 t 

t OftttlSW' LT«>* >ffiEri f .tg- Lft V\> 
tfc; *2*ilMWi:IISl±WIIi:©3>** >atft*» 

[0 0 7 0] <IS*il4 £EtW>*K©ffcJH>£<D*E 

<o^fi-ci±x Stel^ISM iift S tit v»s © S£ 

->'J*M K*#i"4iWSJf K£43 hiStfcO&M 

[0 0 7 1] <R^5lCfEm^5&^<Of^ffl>i<^^ 
05£tt"CI*> Vpn>J p rX Pp(1 xLmai <D|38#* 
^^:i"-t ■? \z$H 3 Ofttffca* K5e $ ftT v» 4 O 

-e> ga K5ete^ Kffi i£ -f 4 SOUSES: il^L, 

r g 2 t » 3 i: OB««*»i:*4 

[0 0 7 2] <H*^6lCiE©<7>5£^W^>^W^ 
O^fiTMi. V p n >n X J p r X p pn X Lma xOM 
#=Sr?H/ci-«t ; 3U^3^^®0^tt>5 t K^$tv-Cv^ 

t j* 2 t s& 3 ¥&#fi £ oh og-g-au-s^i- 

[0 0 7 3] <*M(7 CEtO*WOfti>i«*W 

SlilNIS«8MI*i8x.ftv\, L*t» Vpn>mXj p 
r x ppaXLma x©H**»fc+J:} KlfcSiMMW 



> • #f >v't;i/V p n £j@x.4£ btfte^o 
[0 0 7 4] <W#£8 KE«M>5M!©ffcJB>wO$6g3 

i i>*s B B aS, nt>* 1 ±±it4 5' o«»a*<t>o 

[0 0 7 5] <W*£9KE*0$&9!©ffcfli>£©i&9! 

Sf^OfifcBHtK i k ftoT 1 1HW3R?-oai*<i-f-W 

"< H*H- 4 £ fc **T # 4 „ 
[0 0 7 6] <H*^1 0 lcE«<0f£!8<0tfUS>£<0§S 

J6?4«i * 4 £ ft* (URSMMH $ *t X ft 4 J£ft 

4maP*T»±> E«a<0&3!i J -5e-e*4^<OTTIi«ir 
Sl&tft4o 

[0 0 7 7] <B*«1 1 fcE*M>»B©fWB>£«>* 
?§<7?^S-C(±, 13jc<0E^* s ±SSE?:«'a-t4^.tt^ 
Olft. #v»#iL4i:E«oaMS* t «Hb**fCv»4 0 

[0 0 7 8] <K*Sll 2KE««>»9iOflfffl>^©* 

*rtjt* t *aiftAK*t < o"^saii"4o-c» Efity- 

[0 0 7 9] < W*« 1 3 UEtOftWOftffl >Z-(D%: 
TV^4^>-C% h • h iZL^r TLJ ffiW^f^ffi 

[0 0 8 0] <lt*Sl 4lcE«0|g^Of^ffl>-05l 
f- • y- hlcBI«1-4»^lc^3#«^e* f Stil-r4 



!1 



(16) 



^fBB 3 ? 7 - 2 3 5 6 7 2 



[0 0 8 1] <W*«1 5 KE*©*E 

[0 0 8 2] <H** 1 6 KtB*io»9!*>ftffl > - 

5,y 3 > yaws**. 

[0 0 8 3] <1S*S 1 7 KE«0»W0f1fffl > - ©& 
EOS***!*, ^~ b^®* t Uf- YBM.W) 

[0 0 8 4] 

T&»)-ttf*UMO S- I GBT£i^UMOSO^# 
[0 0 8 5] H2I4, iOHJfetfll^fi^ffl'^* 

S-IGBT1 1 0 "^*<> Z<D&W.9 0 

14, *«*fflkU-CfltJS**frv»4. UMOS-IGB 
T 1 1 014, £«1 1 4 0±K@5cS*T-Ti3 , K j^Kl 
1 4 14, KKftirfRl 1 5«?±UH36«*L"CV»i 0 * 
fc, UMOS- I GBT 1 0 0»4, B#l 1 6 
Jrt$*fCV»4 0 E#l 1 6lCI±^1-g6nV^^Sgl 1 

i, nas^ s ? * ^& 1 1 2, szimwr-mi 

m^'UMOS-IGBTl 0 O^075L 
[0086] B 3 t4, 02 <Dgfi J: ») ttJgttCSi'fiv* 

tfm^fflUMOs- 1 gbt 1 2 o#a.*a**i.fc«« 

©— HfcjSi-$HIB'e**« 13li« *-^K«IB*r* 
*LT«7Mt-CJ3 >K KWBI4 2 jft««l-C»*»*t 

TV»4o ZOmW. 1 0 1 TN4, UMOS-IGBT12 

2 5©±K@5e£rt-T vl *° UMOS- I GBT 

1 2 014, *-/uK»Bl 2 6CioTMlL?ntv^ 
4o ^_;uK»fltl 2 6©tt»K«4, fl.g&=iV?*mS 
12 1, fl-tt** ??tSl 2 2, i»J:tf*V»* r - b^ 
g 1 2 3 ^mSffiLtv^. ift^O^ 

«»4, **i<rft, UMOS- I GBT1 2 0©B*fL* 
unu^gl, IVFY- V$M\~> 



**iC>«>fl-»*«i:»4, 00 x. (4*7^5 --7 A ©7 
1 2 7 fcK*^"C**Wi:««3*t"C 

[0 0 8 7] B4»4, UMOS - I GBT 1 1 0<0¥M 
B^**. UMOS- I GBT 1 2 0 tW«OflWttt 
H4CSti^C; UMOS- I GBT1 1 0 

©±BKI4, -ao«p*«cR*1-* * 3 

h/<? KGP*«IS:»tS>*U y- KGPfc«43fcK 
-#»lC^$ftJty- h E«& G L J&*8M8 4 0 

y- hE&GLl4, UMOS - I GBT 1 1 0 <r>±M<T> 
^jgicj&oTEI£^ ft* ^ t ■(> C — ja*»t>**FSJl"**fc 

[0 0 8 8] ^- VE*GLt::4BS*tfcgWW>-» 

?KSP **<,.'*'- hE«GLK4B**L4f|«roA 
f|;t>/-ot, .x*7*»ffi2 1 2* f 3B*S*fCV»4„ 
B***"t*^ x<7^i2 12WTS (B4T 
»4, foj^oTjIfflO) Kt4, I GBT3R?-TttB!tStt4-3- 

-fE&GL, y-h^vKGP, Uitf-tv*"** 

[0 0 8 9] J3l±©K9i-e»4, -«i UTUMOS- I 
GBT*^'3±tf^* { , UMOSlCi5V»-C<»ra»"C* 

[0 0 9 0] <»iiawi>-3*K- 

Jt«jcov»TKW-J-*. B1J4, UMOS-IGBT1 
1 0fc*tt**>MWCR©--«1iWl 5 1 (134) © 

0 5(4, W*l 5 1 ?3¥®B-C*&o W151 
£§JSr1-*A-A& (B4) *, B 1 £ * ^ 0 5 icfc B 

[0 0 9 1] Ztib<Dm 1 , B5 KI4, 2*<OJ--->' b 
t^iffriitv'S, ili:St^i:< UMOS- I 
GBT 1 1 0-CI4, *»KOPffl^«***^P + 

SflF*B***A*£N* /<» 7 Ti 2 0 3'**»*S*»-"C* 

NfflJFft****£N-¥*#* (»l**flsB) 2 0 
4*«»**ft"CV»*. £ON-*t(M2 0 4O 

±ict4PM<o^*£teS i J£tfei-* - -k 0 P^-^-S 

(^2^$^®) 2 0 5:OT&lR3ivrv»ft, SC, P^ 
6<)lCffi&1-4- tlCioT, N»i57#g (if 3** 

#«) 2 o e^awttKjgjasft-cv**. ztibos^ 

0*&frf§ \Zto T TOttO***** 2 0 0 * 
[0 0 9 2] :WI*2 0 0©±±ffiKl4, SI 



II 



(17) 



^¥7-2 3 5 6 7 2 



(VUV-H 2 0 7* { f)£Htv^,»2 0 7li, i 
ftttO^-hEIGL (0 4) KH^I"** Y 
K?&S$ivCV**. N + ^5^12 0 6 l±, $2 0 7 

ii^(ci**it-Cv»*o *2 0 7*±x ¥S#*#2 0 

2 0 5 *J«U N-**#« 2 0 4 K*"CjltTV» 
4„ jH2 0 7 0rt«fflfcl*> H6»Bt2 0 9 W 

So y- h^®2 1 0 ICttfaU L^tN^A'-'J'i 
2 0 6 tN-*«fr)12 0 4 t^itT-TtP^-^S 2 
0 5 (oiHAf, -v * ;l<fiS 2 0 8 t LT^tg-f &<> 
[0 0 9 3] ^-g'ffc&'ffc 2 0 0 OT^ffi. -t&fc>*>P + 
. 3lx?*J1 2 0 2 WT^St-li 3 U^^Sffi2 1 3*^ 
jRS*fCV»*. #«#*#2 0 0 <0_t£ffi'Ki3V> 

X, N* 15 ? £JS2 0 6 fc, P^-^12 0 5 tt:,. 
ii v9WS. (*1±WB) 2 1 2^Stl-CV>4 0 
H 1 j-3 .£ LTH1 5 "Cli, x?7? %M (JS 2 2 1 

[0 0 9 4] iOUMOS- I GBT 1 10 Sr^ffli"£ 
*S®2 1 3 tx5 -9 9W&2 1 2 fcOHH=jE*l*JK = 

■i,**WEVcB*8«nrt-*. y-b^S2 

1 0 ki5 ? 1 2<7>Ell-IE7jr°]K. B>f£oy- 

J&2 0 8 KNfflO^**>#®J£S 15 ? 

2 0 4^SAfW. ZO>&\ZKiz9rf-K.\i- 
lj, P+3V^12 0 2 iN-**#12 0 4 (N + 

-C % P*aW^|2 0 2i»?iN-#i#l2 04^k 

5 ? ^m«2 1 2 ~>fc 

[0 0 9 5] y- h^EVGE?:-t'aA4V»l±^ 

u ^ ^ * g i±^*o p aomw&&r>&M't 

£&<E>-e, P + 3U^?I2 0 2* , f)'i'-J 1 'WftA'fc 
^ih-TSo N-*3WMI2 0 4 (S*tTN*/t 

97 ri2 0 3) fc«i.oTv»fc*?-i:#-/Hi» 
^ft3 V* ^SS2 1 SiitTiS -J 9^M2 1 2^t 

[0 0 9 6] UMOS-IGBTl 1 OTIi, N ♦ 



7? i 2 0 6*^2 0 7Ktt*ft.fc*3Mttt*2 0 0O 

a^f (HK*»t«2A«a) **r^-cv»-c<>, n ♦ 

*S7?| 2 0 6 k*57?I«2 1 2tOf^^ 

2 0 6O«* (^d^-) llffiSi-*" *n*><-« 
«" (KS 21R*) 2 0 6 a fcO*fl[»»**fffti'***^ 

[0 0 9 7] Sfc, *?«ON*iS **»2 0 
fflffiCHSK.fcP"*-*'* 2 0 5 0fflg«3*BI^ H 
JIKX? ??M2 1 2 i:?>*$lMS»rt , «l£** l *» 

[0 0 9 8] U^fex ?n^*-fa2 0 6 a t h <b 

3*" («S3fl|i*) 2 0 6 b5&**2 0 7 "C#« « *■ 

TV»&fl!VC» ******* 2 0 8MU b^®2 1 0 

KT&oTSISfi*)K5I2J££* 1 -"^*<> UMOS 
— I GBT 1 1 0"CI±n V • ■*£ nWRtttf ? * 

[0 0 9 9] N + 15 f ?S 2 0 6<OStilffili> 

0 6 bfcf »-8&2 0 7OMfi0l-?&^fc^t> * 

:o«WtMLfcN**5 7?l2 0 6Ol 
UiBOj^c«4, «iLlfUM0St^v»-CtBI»O»** 

[0 10 0] <»2Wfc«>i«5*2*lfc«tM*» UM 

O S - I GBT 1 1 OCSItii? "^tI2 12 k* 
5g#*#2 0 0 koB««»8»c**Cov»rM3t 
4o H6I±, UMOS- I GBT1 1 0©A-A«l(:?fr 

[0 10 1] @6i:^tJ:Tl- ^Sffi2 1 0<O± 

wamm2 1 i*«iSoT:i3»)> roi§s®2 1 1 ci 

oti57^«I2 1 2 tr- >S@2 1 0 kOWO* 
SiW:«V'5o 15 v*mffi2 1 2 

&#:2 0 0O±±® kOSM®l-«4x S^'J-'M K* 
2 1 4 i«j£j£*ivcv»*„. 1X5 * 
9%M2 12k P^-^§ 2 0 5<7>StBffix ^^^15 
f ^®ffi2 1 2 fcN + i5 ^ ^JS2 0 6 0Stilffilis 

tt-pne&v -"M kjb2 1 4 

Tv»*. K*2 1 4lCi:o-C> 

^«S2 1 2 k2oO*iftik«>ll03>'^ 
*«fi«S*t4. #*L<I±, 15 »*m«2.1 2 k*3£ 

#*^2 0 0 1 o»»ib«)«» 

co.nl±, 0. 5 ai m~3 ,imi:Sit£H4. 



1 



(18) 



WOfrl-l 3 5 6 7 2 



[0 10 2] r nm^™*.™*-* ^itit^t 
Si***.**- ^noi 

ptS i/Ti W/A 1 S i <OW*L*ffiv»*-W*VC*» 

*I0 10 51 >8CW^^ P^-*H 20 

l±PtSi/TiW/AiSi 0< ?* l * ,8V 3 ^5 H 
* a^nfWconi'O. 5 /< m~ 3 a< m©*BB 
irt ^W/A 1 S i **v»fctt*tt»J: 5 1*1 0» 
mI^Ia i/- A 1 S i *Ev.fctt*tt*U* 

;t.:ptsi/Tiw/Aisi^^ 

( o 1 0 6 ] 12 9 is * V® 1 0 It, ******** *r 

N+ * 5 * > ■ 2 0 6 fc* >t * = > " > » ""J* * 
ft*?* 12 1 0 (±P^-^® 2 0 5 KHi-* * Of 

p t <5 i/TiW/A 1 S i OflrtLtffl^fwWR-c*- 
UliuU^AlSi*fc.*TiW/AlSi* 

r!r 10 »cm»-c**»B»*«B^ 3°*?* 

fcttP tSi/TiW/A!Si " 



10 10 8] ■H^*^'. 
fcttP tSi/TiW/AlSi 

m2 % i W/A I S i .^7f^t^ 

li«Bn»"C*0. ptSi/TiW/AlSi** 

(Start) <0®^^*WI-^^^^- 

To 1 01 *^ p^-*» 2 0 5 tx :z/S5 

-xS2 0 5 U5^fS2l2^^^ 

roiiH *** e**"J*<f K»2i4»r***' 

^2 0 5, 2 0 

[0113l@ll * ^ U ^ T ^ h ^ \ * „. h 

W L*«i:«IU ^^^^^ 



t 
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■^®2 0 6 tP^-^1 2 0 5 fc O^IIHS * 2 0 7 
k«0'£«CL (H1#S5) ±0.&0*"C, P^§2 

Lm a x So -^f^Lm a x li, N ♦ x 

S7^J|2 0 6 OlTOP^-^i 2 0 5 ti3Jt*«* 
fa»ttt*&5c+*-Mi:«r4o UM0S-IGBT1 

Wn0^^ffiSi"xbo *t WlLraax ' 

[0 114] 
IftlO] 

Lmax- — X Wn 
2 

[0 115] P^-^1 2 0 5 i:N+x=7^I/2 0 6 
^S^t:Bt^)t> h • 4 > • ^r>vt;vV p 
n. is J: IKUMO S — I G B T 1 1 0 K5fe*&*»*r«L 
£fc £<?>N + xv;^|2 0 6«ttTOP^--XJi 2 0 
5 S-Sttit** — ^Wat^W8EWR J p r HWLT, 
EBtLma x**»l 1 SrSIJE-f * £ d K8Kt$*i& 4 S> 

tf, #&h7>y^?w*a*a»t^ouMos- 1 g 

BT1 1 0£3S»«»*«*wfc**^££o 
[0 116] 

[*1 1] 

Vpa> JprXp pn XLaax 
[0117] stasia p pnti* n+ x< ? *@2 

»«ta*L**«ao4*T, p^-*n 2 o 5*»it& 

rUJtL-T, ^E«Lm a ri^l 2 

oUMOS-IGBTl 1 0 o T£*MEifc* 

[0 118] 
1*12] 

V P n>0. 5X JrX Pftn XL,axX WcelxWt 

l0 119l«x.tf, 2 0 0AOgMffiCTLT, t 
*S«Lma xtflkl l*&v*liftl 2 H J: oT4x 6 
*t£*:§$K4£ J: ^ N* x* y 2 0 6 

>v**0*a*WjLL-30, ^02 0 OA fc<0^:§ 4 
5£te^JE£UMOS-IGBTl 1 OICKtikMtt 

[01 2 0] 4*, N* x* 7^82 0 6<D&ftffi<0 : & . 



tt*«, ^lti^Mi;ov^a</:^ N ♦ x* ? 

^§2 0 6 OBffiffiOJ&i&MH 4 3 lC^L;fc* h?^ 7 
ot4» §*I£*iLma x£&l 1 Sfcliftl 2"C*£ 

htiz>~k£ zizm&z tizx^r, &±\>9>*Jx?o 

*a*Btt^>UMOS- I GBT 1 1 Ofc&JSfcfco 
TSttefltflttflEi- iktf-eS^o 43b\ N*x=y*« 
•2 0 6 OfcffiEOJ&K*** f7-fy»ft-C*4»^: 
li, t*E« L m a x t ^ h 7 TlIW n k OH«li, 

[0 12 1] 
1*13] 

L»ax = — X Wa 

2 

[0 12 2] £^|£tt«T^Lfc*;fcEISLma 
xOSillitt. UMOS-I GBT lcR$>i% WitfU 

uoskz&^x^&mirzzbtfx^, umos-i g 

BTkBI*Ott**rtfcfe1". 

[0 12 3] <*4|tiS«>wO*4 3ll(il«-C«i, N + 
x$7^| 2 0 6 ^SffiIWWv>ro^-o^ 

[0124] P^-^H205tN*x*7^«206 

n, UMOS- I GBT 1 1 0 fc5&tt*St**Ltf: i: § 
ON+x' 7^12 0 6 0tttT<^P^-^S 2 0 5 SrSE 
;h.&*-^«»0«»?ffflEJ p r . iSltfUMOS-I 
GBT1 1 0#fi««at*$kitf)±l»tftfc%fl 
»«a^je»*»^OJk* n LT, fcfcESi L m a 
4t«fi-t&J:d(C»36*fL&46tf, b 

5 ^ oaratinoouMO s - 1 gbtho 

[0 12 5] 
»14]. 

Vpii> n-X JprXp XLmx 

[0 12 6] it&tfcp pnti. N+ x< y?mi 

0 GOSTUfcttSP'*-** 2 0 5 4>it«St"C*&o 
***SE*U>£«»4>*-<\ P^-^12 0 5 Srati^ 
*-/i/«»*«ifefc*»frWU ±2U:J:^:0, 3gjg 
•C^So £tf>i^Kov>Tv-y:'£&&A/'C0. 5 <h 

«Hictt3e-r*ii:KJ:oT, j 

rttLT, «cillLmax#Rl 5M»flt4J:^: 

UMOS-I GBT1 1 0^*»4r<)-pTJH»«aE4rat 

[0 12 7] 
[SI 5] 
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Vpn >nXO. 5X JrX 



WnXWp 
■° pn * L * WcblXWt 



[0 12 8] -ffcfr*>, S^cffiSSLma x£ftl Attz 

umos-i gbt 1 1 oKafas^^w^fe*^ 

4, vs;**o*a*l»jLi-*£ 

[0 12 9] N+ Jt.3 ?*J12 0 6<7>©ffiffi^B 

^#T*4»^K#^T4Ib]»T-*4 0 1-^to*>. N + 

,tt, S^:S&f5SLm a x fcft 1 4 i fcJiftl 5T#£ 

fcK**"^ UMOS-IGBT 

1 1 oo*w#^ut*«f£i*5 

lt££ fcri f T-§4o 

[0 13 0] ifc, iOfg^Ti^U lima 
x UMOS-'lGBTCHtf, «*.tfU 

M0Slc^v^TfcJSffli--6-i:**-e§, UMOS-IG 
B T t ^ tj-to 

[0 13 1] <» 5 5 N ♦ 

-(tlCOVTgiW-f 0 4 t-.i± 12^ 

&#2 0 0 ifcatomjeosfcS 

TC (VTA" A • [!8&i s tS:«S*<.TV> 
-5c RTClB'OS^-i'^ ±tttl£J±^&S8lG<0— 



[0132] P^-^2 0 5 tN»i5"/^§206 

n, UMOS-I GBT 1 1 0KJ£»****Ufci: * 
?r?S2 0 6 OITOP^-^S 2 0 5 *:S£ 

T, tWMLinaxi«l 6t*fit4i^KSS* 

itifc'btf, UMOS- I GBT 1 1 0 Oft?S*> s fe& U 

[0 13 3] 
[gtl 6] 



Vpn 



in X J" " "pn x L 



Vpn>mX0. 5 X JrX p^X LmxX 



[0 13 4] itt&tKp Pn »±v N* -y?m2 

0 6 0iETK*»tftP' ! -^* 2 0 5 0JfcSSat"C**« 

SS4:5i£*t*±^SEO^-e, P^-*JI 2 0 5 fcSLfr* 

#-/i.*a* , i&****tt» lauiico. 3®s 

fab*o £Offl^Kov»T^-vv£jt.&A'T-0. 5 t 
r HUT, t7CE»Lma x*<ftl 7 * Sl£i" * * ? 
UMOS-I GBT 1 1 OO^W'Sr&ra&fcoTfefcS 

[0135] 
[ftl 7] 

W n X Wp 



[0 13 6] -ffrfc*., f^§«Lmax*Sl 6*fc 

UMOS- I GBT 1 1 OKSaSft**** 1 *^^ 

4, :'v**^a£KJk1-4-£:3!> f T-£.^>o 
H^ m l±, m 4 11160! It * itm n ICifc^T/h $ v> c 
i-ftfct,, H^-mfcifc** W* tt * ft 

1 8T--5-*.<bit£o 

[0 13 7] 

[ftl 8] 

m < n 

[0 13 8] «v»#*.*k, ftl 6*fct±ftl 7t±, & 
1 4*fc»±ftl 5fcP0«HC UMOS-IGBT1 1 0 

0 ftff Ut§4F7V>^? a* ga U ft v» fc * 
<D&#T*>4**, ftl 6 *fcttftl 7Tt±, *14ifc 
ixftl Stzmt&tn fcfcfc&J&Lma xCttt**fr 

*«»fas*tTv»*. emit, S16, ftl 7-eii, 

m5E* s R T C J: o TSflfS & ft* CI k A>T*v> 
ft*»e>T*4. ftl 4, ftl 5I±, UMOS-I GBT 

1 1 otfRTCBtt***.*^**, *-&v»liRTC[3 



WcelxWt 

[01391 N*i5"^@2 0 6OSffif^ 

9M-2 0 6 o8ffiffi£>J£fcd f EI 4 3 UfcA h y 4 ~f 
J^R-C^ia-fe-^v^TtWIftT**- "*"**>^ N + 
1?7 ^12 0 6 (DSm®^^*^ r 7 -f 7Tgtt"C* 
fefcSgSILma xfcftl 6Jfcli&l 7T-5-X. 
e>*t4*£$KS-£^ fclCfco.T, RTCIs]g&*fiS*4 
UMO S — I GBT 1 1 0<OWI»LT^tV7 

[0 14 0] 4fc» ;©$lif*LfcS*S«Lma 
xO*a«tt, UMOS-I GBTfcR&l*, «x»4"U ■ 
MOSCjsv^-CbaWT*-*:* 1 ^*- UMOS-I G 

BTt <> ^ fc"*"o 

[0 1 4 1] <%^%m^>-^%\'^ i<0^6^i£W!T 

i±, ^ •7&<om2 0 7 owns itrtssfc* 

-k®2 0 t<OK«*«S®^l£5e*^Tv^^ 
lcov^TSi^i-4o B12B, UMOS- I GBT 11 
0 K*»t***#»#'2 0 0 0±±Btt20lE®»r®l2 

■e* ij , 04 ^ci3^t4^8B^i&A-•AKi&^/clB^®fcJH , '* 

•CV»4„ **#*ff2 0 0OJt±®i±, < 1 0 0 >IC 
7&oTV>4o *»#3fcflt2 0 0O±±ffil-J3lt4*2 0 
7 0ittOBP«2 2 1 Sr^-tft k t ±±®^4 5 
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4±g8¥ 7 -2 3 5 6 7 2 



:<?)ffiS.fI2 2 2 t, »KEI£*it*»2 0 
7 0tSi:^a2 2 3S:£itS. UMOS-IGB 
T 1 1 0?(4, i^il K5e***»-*:35*2 2 3 ^1) 
t% 0 5 2*^^ 

i" P^-^g2 0 5 fcN - 2 0 4 

(D^mt^ £&2 2 3 ±>3 fcifc&KPBDmfcko-CT 
^icttSi-^i^ 120 7©JEMK*5.tU f P'<-*® 
2 0 5 0gJI** f S38i'ffc$*l-'CV»4o 
[0142] UMOS- I GBT 1 1 0-Cli. iO^T 
■HK5e$*i.Tv»ao-r, §f§PS£2 2 1 
-tZXm*. *»***2 0 0 O< 1 1 1 >®s +4 to 
*><KS.¥®2 2 2 Ki&oreaiUTfc, £*&2 2 3"Ct 
<Dftm<±iZ>o *LT, N-*f*i2 0 4<£>±® 
(4, iO$«2 2 3 «t »? (>T*»wttll-r4 0-C, Wfitf 
N - >£&#m 2 0 4 IC S TPJif-t 4 w tl4fcv> 0 to 
*#**#2 0 OKX&l^fSiLTfc, -f-ttliP^ 
-*JS 2 0 5 ©*rtH*fc«HR3*U N - #3MMf 2 0 4 
-vgA"f 4-t(4&v> 0 Z<T>tz*>. N-^#S2 0 4 

o^k^XRl^io-clSjt^tt^i fcj&*fcv*o-e, N- 

■¥-ig#JI 2 0 4 0^t^jeH - t"'5'*>'^EEV CE(sat) <0 
±** t «lx.^*t4o S2 0 7<OJ£SB<7>B#il4> A 

[0143] <^7%mm>^<o^7mmm-v 14, 

*®#0»j8;K-3V»TSi9i1"4o 013(4, UMOS- 

1 GBT 1 1 0O^*#;*#2 0 0O-t±WKi3»*4-fe 
V* • KS P h-t^^CRO^ftia^liacl 5 

2 (B4) tit^cLr^-fa^ffiH-c**. 

[0144101 3 £ 7 K, UMOS-I GBT 

1 1 0t?(4, -tV* • KSPfc-fc>V*S*£CR<a^# 

flit (tv»/fS) 2 3 OOTBJSSivCv**. 

*^&2 3 oii, jMEo.aatt*oi»jh, **v»i±a* 

Us (4, **««CRCE»8*i*a-7 b ■ -fe* «ft 

fw-ya&wftef) u c fcw—»a 

[0145] iOi^i:, UMOS-IGBT1 10T 
(4, -t V*fftt2 3 0 14, y 1> • s 

*v*EVcE(«t) *fi*k*:Wa:ttCll5li"4i 

[0 14 6] CIC-CliUM'OS- I GBTi:w 

TI$i93 Lfc* 1 , UMO SKOV»Tfc|B]&K-b V*€S*£«: 



io-C-t>->>^*St605tl*t* VSEEV CE(sat) 

[0 14 7] <&8llJfc0l>SS8flifceia , i?*l O^Jfc 
W-CIl, UMO S- I GBT 1 1 0O±BBK£tt4 7'f 
■VI 1 7, 12 7 (HI 2, 12 3) co^MS5t--5V^TSi^ 
HI 4(4, UMOS-IGBT1 1 0<O±I*i 
5-;?. 7-fVfct ti-^i-^SHf^io iOHl 4 
Cli, ^^®2 1 2<OT*lwBE?'Ji"43.r.-y J. ■ 

■fe/HJcO— » (£*) ttBSUfv*. 

[0 14 8] HI 4 KjjvT J: ? C> 15 v 1 2 

Kl±, W>»ii>^till2, 1 2 2 fcOgfccSrfH 
fcMX5-;?-7^ (HMO 2 2 5 
ft (iTfcttO TV>4. x-'^ • 7^ "Y2 2 5 14, 
*oy- hE»GLrttffl?)ftt*/HR«CRi:, 
^^(-^-^ftTv^o i-Jfcto*), £.x5 • 7^-^-2 

2 5(4, -fe;v|S^CR(ci5V»-CBa^ t lL.v>(CB&^ : fcffi 

y ?^S2 1 2 fcOSHMB*^ * 
TSlfSUMOS-I GBT 1 1 0 OS?-!*©* > 

e vcE(sao <D&^zm^j: < #l* k v» ■? wjaa* 

[0 14 9] 443. iC-CBUMO S- I GBTHov* 
tRS Lfc#, UMO S icov^r traSHcfllJS"f"&^ t 

[0 15 0] <»9St»«>^OjElfcffi"C*>^ Ell 4 *: 

C:<D#&ti. l?iJ6*0^^ y ^ • 7 4*36 T fl"rt:ivCv* 
tffi*OUMOS-IGBTi:Jt^t^o 1 

0®«ti, 4 mm2 J^T-Cfe^o Z<Dtzi&. ^S5E* ? fc 

[0 15 1] ttTJ-. iO»*«:*IEi-*fcft^fTo*: 
UMO S — I G B T"Cti> UMO S - I GBT1 1 0t 

P(±IStt^tt-rv>4v^ 0 Ell 5 451^121 6(iK^^^ 

[0152] 015 fi. x<7^-7>ft2 2 5 
fc*>«EVcEC»t) h^^'7^-7^^2 2 -5*>*St 

OS- I GBT, (0 1 5ic43lt4*A6P) »-Jt-<"C- 2 
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H8*» 3 5116*, **v»li35fl2 4*Oi5 9^ • 
9-f^]Wr«:ntUM0S-IGBTTtt, *v«EV 

fcli, i?7^ - 7 4 ^**2 5iJ8#;fc*U4\ i?^ 1 

CE(sat) ctt^-r+frfcviifcfcJFRLTv**,, 

[0 15 3] t *3r|iE1-i/c^lC. ^SEIst^Kffl 

p^<fc 0 HI 1 6 14. -5-<0fe**^i-^7 7-C*-& o i«> 
^VfrfeiffSfti^, 7* • 7>f-VS#W 
igt/£t4. i>?^ - 7W-\r#6#UU:"C*ixli\ 

^-e*i 0 i-a*>%» - T^-va^m***"- 

fc, 01 5CStJ=^> i?^' 7^* i 2?"J8* 
j: Y) fc^vlif, ^fiKfcfcfcoTfrvtftJEV cE(sat) 

T^St^i" fc3£5e$ii-&o . 

[0 15 4] Ja±Oi?C Sff|#0*>IEV 

CE(sat) ^ft*****^* UTO* ^SEV CE(sat) 

2 5 a 2 8 *$>ti\f *> £ safe^ ^ * o ;?> ^ 

l£|i»?fflv»&iifcUMOS-IGBT-ett, ■tA'W* 
CR©M$tK B &=ffl£"t' y fB&nWWt* 2 5m 

m 2 -Cife^o-c. x?^ - 7W ^rwiWWSS 

ltt<9lBfiR(L 2 5/8 = 3. 12mm2i:fiatJ.t 
3. i 2mm2 *4 , '6t-r*ffilt^2mni2 -4mm2 <0 

«hk**u4\ srf-iflt©*>msvcE(»t) «fi** ! 

[0 15 5] tiUBUMOS-IGBTCW 
TRSLfcjS** UMOSKOV^-CfemtRCfllrtl"*^ 

[0 15 6] <»i omteM>z<n&1&m-ei^ ? 

9 ■ 2 5 ty- vm®2 1 oono&± uv»a 

KCov»-CKWi"*. 01 7ti, UMOS- I GBT 1 
1 OKJstt* 1*^*5 v9 • 7^-V2 2 5 tx? v 9 

^ffi2 1 2 ko»a»»tfi*LtftlWa««^* 

*o 01 7 (-14. 15 -y?fS2 1 2«T«KHE5ai-* 
j. . -fc;HJ c fcj&Rf^L.-CV**,, * h "/± 

0 (01 7T(407F*B&i- *„ 0 5#H?.o ) #E?ULT 
v>i. i???-.7^25 5li, :«)*'-HI2 1 
OOjfl, fv#i&ti-7 h • -fc/HJ c <7J*[o]lC*t 
LT, 2 0* -1 6 0* OjlHOftKSr'boTiS 



SfcK0t42O* - 1 6 0' OlIBKKjeS^^ft- 
ftmei)'. £<*>ffiBK*«i:£K"4, x;-y?^S2 1 

2iy-hti2 i o ior<gws*&ifei**'££L& v,t 

[0 15 7101814. iOitSrHIEi"*fe*^- :> 

7-ft2 1 2 ty- y^M2 1 d twHofe 

ftmetfO itziil 8 0" -C£>&fc§, 

• 7W J r2 2 5*«y- mm 2 i o tnii*r*aK4T 

*#TO*l6lt, y-HES2 1 OOTjft^, *>1***lw 
2 0" 15 f T<bi"£*t"C. l"EISl">3- H4gi •} 

ts<'fc*o -rfcfc*.. ft8te*2 0' -16 0' <om.m 

[0 15 8] 4fi,-i£TBUMOS-IGBTi:w 

rfiifji umo s icov»r fc^l&KfllfiW* - 1 fc 

[0 15 9] <*1 1 UMO 
S - I GBT 1 1 0\ZteVZm2 0 7 WBtt®* - ^^ 
Tlft^-r^o 0 1 9 14, UMO S— IGBT110 KiS 
lt*-b*«*CRO-»«l*l 5 1. (0 4) OETl-*! 
&i|£i&#2£#2 0 0O±±®SC7>Srl£^:U"C7r:1" 5 P 
0 1 9 S2 0 7 14, £v»fc 

^nniinfeA'-f ^ h?^ T^Kjfatsiit^i. 8*2 o 
7tca*a*ttfcr- h^&2 1014, * 1.9 

£2 0 7 OH* K»J* hBfeGLt*:** 

- h«S2 1 014, y- hE»GLro**ai:-c, nfiw 

xY7<<-7<r>y- V"€S2 1 0 t^KH-fe-S-Lf v * 

& 0 -r^fe*,, S12 0 7 ici4, +^ r+j a. 
ttj **wiL* tlj aii=»fiafei-4a5tt**»fi 

U'fcvv w«0^*> UMOS- I GBT 1 1 0-CI4. t£ 
^gfilii'ii), ^12 0 7^y-hSS2 1 0V> 

[0 16 0] 5:43. i<0#afefl]-ei48!2 0 7* 1 . itt^M 

a*MM&ar*i- 7 >r '-/^-c* ott, r+j a> t 
* ttj a, **v»«±l* tlj ai-^-r^^ 1 *^ 

[oi6i] <»i 2iat«>jaT-ctt, UMOS- I 

GBT1 1 OWjffi L^jaiiTjftKoviTtfcll-ao 
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[0 16 2] ClOUMOS- I GBT 1 1 QigLA-f* 

uti, iii2oic^i-«t j 5u. nr. pfi*»**a*se 

[0 16 3] o^K* 0 2 1 tc^-f J: 9 P + 3l^ 
2 0 2 OiLtC. itf v-^jSftK J: oT. NS 
^WW*S«*i::*trN + ^'^7 712 0 3 ^^1" 

[0 1 6 4] ooVt> 0 2 2 HTjvf* 9 fc, xt?** 

v ^ ;ujffifttiior, n^<7 7tI2 0 3 ^±i:, N 

a7P#6«?*fiftK^-&trN - 3 0 1 SrJgjSfc-f 

&o ^OISi:J:ot, 2 0 0 *«®J* S *t 

[0 16 5] o^H. HI 2 3^ti^:, N-*** 

friffitZklzHvX* N-*iWW 2 0 4 tfO±i: 
IMS it*: P 2 0 5 fc£®J&i-*o 

[0 16 6] 0 2 4 ? ffifc<0/<9 

->i*t47^^ <8S-1^*^) 3 0 2 «r. ¥XSUK 
HJ:oTP^-^ 2 0 5 Oi^C^&L/c^ 

^^ 3 0 2 t ISRfti Ltfflvia i i i: t ot, NW. 

i:]:oTN+ 7^1 2 0 6£P^-*Ji2 0 5 O ± 

[0 16 7] 122 5 1:, :oigft7ftO*f#*#2 

0 0 0±±® fc^o 0 2 5 fctt* 3 0 2 0*&$& 

tBI*t:SLTV»4o" -7*^ 3 0 214. 9£MffiS.i>*Th 
y ? L"Cjft& 0 Lfc**oT\. N + i 5 ? * 

s 2 o 6 a. **#at»2 o o o±±n^«?-«^«a 

[0 16 8] 0 2 6C'fti^:, 

2 0 0OiiI(7)±t:, ^>t»)RHi:orBfjeo/<^- 
>**-f&-7^^ (»2^**) 3 0 3 Sr3Brici-*o ^ 
3 0 3 14, 0 2 6&£Xfm2 7 K^f* V feT* 
#clCgai1-&N+ 15 7^12 0 6 0S^3 0 4 K 

i&oTHPi-ii^t^JSS^So £OBBPW±W*« 
^3 0 4 Ofi^fijSBfflJ: *> fcrtlCtttLtv^o * 
is, 0 2 7 0. 02 6 140 2 7 UgrJ-flJBf 

»B-B»c»o/!:jElHBfBH-C**. ^^^3 0 3 
LT#***ff2 0 0O±±BKR I E (Re 
active Ion Etching) SrH^-T^o -tOfe*. 122 6 1: 
m-tzniz^ v^^ 3 0 3#BPi"*ff*0«fti::?&-c> 
T8S2 0 7*^*8*140 -0*2 0 7 (4. N*x= y 
$M 2 0 6 0±B*tP^i 2 0 SfcKIU N - 

*MMM 2 0 4»c4-cai-*idfc. *o#S**PISES 

*t*o *Oft, -7*? 3 0 3 &o 
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[0 16 9] o?t:, H2 8 -9 

2 o o<7)±iii3«t^2 o Ko^m\zmkVcMz o 9 

oo'v^T, ftttfl:R3 0 9 oast:. 
ft* K-7'U:* ,, i v'J 3 0 6 Srf a 
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firs**- yg.fet\±m$.ztitz 

Sft.fc*2±»Bi:, 4»tr- MH**flt 

IrEit 1 ±W&t WESS 2 ±m®OP^ SrS£iia±msE<0 

me* 3 t m&m 2 t vm^-m t ue 

* O SSMLt O « 2B » * jft o * -c , . » 2 * *<WI o WE 
±£E^O»ffiB*&*fcavHEfflWC*-e©B»i: LX 
m.jE.2tih fbfcBJB L m a x MESS 2 ^Vffll t tW 
E»3*iWMii:OSf'fr«KBI#©^A'h • 4 > • 

>yt*Vpn, HrE^l±mSi:#E^2±S®t<0 

«TE»3*aWMi«>iETO*E*2*» 

W«fc©Jfc*nu *itrmE»3*»#J10ttTKiS»t 

4jfflEf&2¥g#SOitSSlppnK*fL-C, Vpn>m 
xj p rXpp„XLma xTH^iii K> WE* 
3 *»fl«©^jWtt5g**LTv»4 - 1 1"** 



I 2 ] 

[MjEWmaB^l 0 0 5 6 

[0056] - ff>&mK*inm*2L 7 keh©**** 
- v M*m#mw.u. m i mty&&n 1 t , 
£tt* i *swmio±h«ji s ftfcaii 2 aroao* 2 

3R*2¥«tt«eJ:BKafttt£;BJ£S 
fLfc»l»WB*0*3**flE»k, 

WE¥*#*#Kii» lifE-h^BKi&oTfl 

B*feWE»i*3MMIK*rai-* ki3B*Sft.r 
i»»K tES 2 tUIEi 3 fi^lli, K-g-d 

ttE*K*4ftfcWEJi±BfcjW*MK»tii LTiJ •} , 

H6*K*ttA/-C, h ivc is »K IB 

EJ;±B»:3W?tt»=»a-t *ttfE* 2 J3 J: IT* 3 ¥g # 

1 ttE**tt»*©T±BK**l» 

**»««tnv»r % «rE« i t mm 2 ±«« 

©H*ttit4±««©**S«r, Bf&OMRTOttfcjB 
x. ft v> J: } R-J- 4 Wraftg^R £ H ic« x. % WE 

II 3 fc ME^ 2 t <r>m?m t flTEi* 

o£*±«>lEflttftj£0(f>-r* .» 2 **<MlottEJi± 

B^«)»HlB3J»e»*<>av»iEffljft*TOIg«2: LT5S.^ 

3**#»i:0»'fi'»KB*«>lf/l'f "f>-*t>"/ 
tii-Vpn, t)TEIISl^«&2:tlrEIII2±m«2:OHK 

1WE»3*iWMi^)lttTOOTE»2**flW 
?:S£*i4mSiE<oafEJ P r, WEMHV%tt2:£ftV% 
i:OJt*m, '*J:tmE»3*aW*JlO*TK*»t*l» 

E»2*a«Mi©jfcaa;ppBK*tLT, v pn >mxj 

prXppnXLmax T#x. Cj ft* X n \z > ^rE^ 3 * 
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